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DETAILED ACTION 

The amendment filed on May 22, 2009 and the supplemental amendment filed 
on June 24, 2009 have been acknowledged. In the initial amendment, Applicant 
amended claims 1,6,10 and 1 5. In the subsequent filing, Applicant added new claims 
20-31. In summary, claims 1-3, 5-8, 10-12, 14-17 and 19-31 are pending for 
examination on the merits. 

The IDS filed on June 24 has been acknowledged. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1-3, 5, 15-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Karp et al. (US 2002/0155010 A1) in view of Dubrow et al. (US 
6,251 ,343 B1 ) and Roscher et al. (US 6,458,325 B1 ). 

Karp et al. disclose a microfluidic device comprising substrates that are adhered 
to one another (see Figs. 1 A-1 D and [0026]). The device comprises a base layer 20, a 
pump unit 21 , and a channel unit 22. The pump unit and the channel unit each comprise 
a through hole, the through holes being aligned to function as an inlet port 28. The 
pump unit 21 comprises a first joint surface that contacts a second joint surface of the 
channel unit 22. The pump unit comprises a pumping chamber and a piezoelectric 
transducer that actuates a wall of the chamber to transport fluid from the pumping 
chamber of the pump unit 21 to the channel unit 22 (see [001 2] and Fig. 1 D). The 
device disclosed by Karp et al. differs from the claimed invention in that Karp et al. do 
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not disclose that the substrate layers are made from an elastic material that has self- 
sealing features. In addition, Karp et al. do not disclose the claimed throttle channels. 

With respect to the elastic material, Dubrow et al. disclose a microfluidic device 
comprising a plurality of layers made from PDMS (see line 65, col. 3), which is 
transparent and elastic. The attachment and the alignment of the layers can be 
facilitated by providing alignment pins on one layer and corresponding holes in the 
mating layer (see lines 1 8-21 , col. 1 0). In light of the disclosure of Dubrow et al., it would 
have been obvious to one of ordinary skill in the art to make the layers disclosed by 
Karp et al. out of PDMS and attach the layers using alignment pins/holes instead of an 
adhesive so that the device can be disassembled for cleaning. 

With respect to the throttles, Roscher et al. disclose a microfluidic device 
comprising a pumping chamber actuated by a piezoelectric element 20 situated exterior 
to the pumping chamber (see Figs. 3 and 4). To control the direction of flow, the inlet of 
the chamber is connected to a throttle 14 of a shorter length and the outlet of the 
chamber is connected to a throttle 15 of a longer length (see Fig. 3). The throttles are 
configured such that the flow resistance of throttle 14 is greater than the flow resistance 
of throttle 15 (see Fig. 3 and claim 2). It would have been obvious to one of ordinary skill 
in the art to connect the inlet and the outlet of the pumping chamber disclosed by Karp 
et al. with throttles configured as disclosed by Roscher et al. so that the direction of fluid 
pumped by the piezoelectric element can be controlled. 

With respect to the limitation "wherein pressure dependence... wave form of the 
piezoelectric element" recited in claims 1 and 15, it should be noted that the limitation 
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does not further limit the structure of the invention because the limitation merely 
explains a phenomenon that occurs when the claimed piezoelectric element is actuated. 
The limitation does not impart any additional structural feature to the invention. 

With respect to claim 23, although none of the references disclose a second 
pumping chamber having a second pumping mechanism, it would have been obvious to 
one of ordinary skill in the art to form parallel channels in the layers of the modified Karp 
et al. device wherein each channel is connected to a pumping mechanism so that the 
device can process multiple samples concurrently. 



Claims 6-8, 10-12, 14, 24-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Karp et al. in view of Dubrow et al. and Roscher et al. 

Karp et al. disclose a microfluidic device comprising multiple substrates that are 
adhered to one another (see Figs. 1A-1D and [0026]). The device comprises a base 
layer 20, a pump unit 21 , a sheet-like member 22, and a channel unit 23. The pump 
unit, the sheet-like member, and the channel unit each comprise a through hole, the 
through holes being aligned to function as an inlet port 28. The pump unit comprises a 
pumping chamber and a piezoelectric transducer that actuates a wall of the chamber to 
transport fluid from the pumping chamber of the pump unit 21 to the channel unit 23 
(see [0012] and Fig. 1D). The device disclosed by Karp et al. differs from the claimed 
invention in that Karp et al. do not disclose that the substrate layers are made from an 
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elastic material that has self-sealing features. In addition, Karp et al. do not disclose the 
claimed throttle channels. 

With respect to the elastic material, Dubrow et al. disclose a microfluidic device 
comprising a plurality of layers made from PDMS (see line 65, col. 3). The attachment 
and the alignment of the layers can be facilitated by providing alignment pins on one 
layer and corresponding holes in the mating layer (see lines 18-21, col. 10). In light of 
the disclosure of Dubrow et al., it would have been obvious to one of ordinary skill in the 
art to make the layers disclosed by Karp et al. out of PDMS and attach the layers using 
alignment pins/holes instead of an adhesive so that the device can be disassembled for 
cleaning. 

With respect to the throttles, Roscher et al. disclose a microfluidic device 
comprising a pumping chamber actuated by a piezoelectric element 20 situated exterior 
to the pumping chamber (see Figs. 3 and 4). To control the direction of flow, the inlet of 
the chamber is connected to a throttle 14 of a shorter length and the outlet of the 
chamber is connected to a throttle 15 of a longer length (see Fig. 3). The throttles are 
configured such that the flow resistance of throttle 14 is greater than the flow resistance 
of throttle 15 (see Fig. 3 and claim 2). It would have been obvious to one of ordinary skill 
in the art to connect the inlet and the outlet of the pumping chamber disclosed by Karp 
et al. with throttles configured as disclosed by Roscher et al. so that the direction of fluid 
pumped by the piezoelectric element can be controlled. 

With respect to the limitation "wherein pressure dependence... wave form of the 
piezoelectric element" recited in claims 6 and 10, it should be noted that the limitation 
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does not further limit the structure of the invention because the limitation merely 
explains a phenomenon that occurs when the claimed piezoelectric element is actuated. 
The limitation does not impart any additional structural feature to the invention. 

With respect to claims 27 and 31, although none of the references disclose a 
second pumping chamber having a second pumping mechanism, it would have been 
obvious to one of ordinary skill in the art to form parallel channels in the layers of the 
modified Karp et al. device wherein each channel is connected to a pumping 
mechanism so that the device can process multiple samples concurrently. 

Response to Arguments 

Applicant's arguments with respect to the claims have been considered but they 
are moot in view of the new grounds of rejection. The amendment necessitated the new 
grounds of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PAUL S. HYUN whose telephone number is (571)272- 
8559. The examiner can normally be reached on Monday-Friday 8AM-4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on (571)-272-1267. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Paul S Hyun/ 
Examiner, Art Unit 1797 



/Jill Warden/ 

Supervisory Patent Examiner, Art Unit 1797 



